Placental structural and functional development:
The other matter of urgent interest is the study of the placenta in its gross three-dimensional anatomy. We have already made some observations about the placenta severely affected by Rh hmmolytic disease (Donald & Abdulla 1968) , but are still a long way from being able to dispense with the need for amniocentesis to assess the severity of a given case. It is clear, however, that the placenta in vivo and in utero is very much larger than after expulsion. One would like to be able to study it through each phase of the feetal heart beat in order to estimate feetal circulatory function and maternal pulsation. So far no mention has been made of Doppler foetal heart studies, but it is possible that a suitable transducer head with a diverging beam of low intensity and a rosette of receiving transducers (as in the latest Sonicaid model) offers an external method of fcetal heart monitoring likely to supplant all others. Quite apart from the importance of this in labour, it could provide a gating system for recording circulatory changes both feetal and maternal within the placenta. It is intended to combine pulse echo studies of the placenta with the Doppler technique. The possibility of obtaining really useful information about placental hkmodynamic function by such direct observation is certainly exciting.
Conclusion
Mistakes must increase with the extent of one's experience and this is our present unhappy position. Most of our mistakes are due to misinterpretation; time and again we can reproduce the same picture in the same patient, so the error is ours, not that of the technique. One is reminded of the words of the Edwardian humorist Saki, who wrote: 'Never be a pioneer in anything. It is the early Christian that gets the fattest lion. ' Nevertheless sonar may become to obstetrics what laparoscopy has already become to gynecology in removing some of the residual guesswork from pregnancy and labour. Acknowledgments: I have to acknowledge my good fortune in the setting up by the University of Glasgow of a Department of Ultrasonic Technology based on the Queen Mother's Hospital and staffed with its own design engineers, Mr John Fleming and Mr Angus Hall, who joined us from the original research engineering staff of Smiths Industrial Division before Nuclear Enterprises took over the remainder of the team and with whom we continue to co-operate, particularly Mr T G Brown who has collaborated since the earliest days.
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Council is also gratefully acknowledged. (Macintosh & Davey 1970 , Serr et al. 1970 ) have apparently demonstrated damaging effects of ultrasound on tissue cultures, suggesting review of the subject to be important. Ultrasound can be destructive and is so used therapeutically in various branches of medicine. The properties of ultrasound concerned in its destructive action are: (1) Intensity, measured in watts and milliwatts per square centimetre.
(2) Frequency. (3) Whether sound is continuous or pulsed. (4) Duration of sound passage.
Destructive ultrasound as applied to the destruction of the labyrinth, for instance, employs intensities of 22 W cm-2. Therapeutic ultrasound, as used for various sporting injuries, for instance, employs 0-5 -3 W cm-2. Diagnostic obstetrical ultrasound employs intensities of 5-20 mW cm-2. The question, therefore, is not 'is ultrasound destructive?' but 'is it destructive in the intensities and duration used in obstetric practice?' Macintosh & Davey (1970) reported a higher incidence of chromosome aberrations in blood cultures which had been insonated than in controlled blood cultures. The power they used was low, less than 30 mW cm-2, and the duration of the insonation was one hour. Two standard Doptone machines (Mk. 1 and 2) were used.
Later experiments (the results of which were kindly provided for this meeting) confirmed their earlier work and appeared to show a threshold for their experiment of approximately 8X2 mW cm-2 below which no aberrations occurred in excess of the control figure. Macintosh & Davey's work has, however, not been confirmed by other in vitro workers (Coakley et al. 1971) , and it is not yet clear why they obtained the results they did, when others did not. Serr et al. (1971) claimed an increased frequency of chromosomal aberrations in liquor anii fibroblast culture following insonation. This paper must be discounted since no details of cytogenetic technique are given, standard cytogenetic terminology is not employed and one phenomenonpolyploidyalleged to be due to ultrasound, is well known to be frequent in fibroblast culture of liquor amnii when no ultrasound has been employed (Kohn & Robinson 1970 , Milunsky et al. 1970 .
At Queen Charlotte's Hospital, in collaboration with the Galton Laboratories, in vivo studies have been carried out on patients about to have a pregnancy terminated by hysterotomy. Two methods of study have been employed:
(1) Liquor amnii culture obtained by amniocentesis before insonation; the feetus in utero is then insonated and further samples of liquor amnii obtained at the time of hysterotomy are cultured. These results we cannot yet report. Liquor amnii culture is complex, and we prefer to examine our results very critically before describing them.
(2) Insonation of the foetus in utero has been carried out with both the diasonograph and a standard Doppler foetal heart detector. Faetal blood is then taken at the time of hysterotomy, and a sample of mother's blood at the same time. It is our aim to take blood from other hysterotomy patients and feetuses of comparable maturity who have not been insonated, and to use these as controls. So far, however, in order to obtain the maximum information on insonated material, no controls have been studied.
Twelve foetuses in utero have been insonated for one hour by pulsed ultrasound from a diasonograph, and 12 for ten hours from a Brown et al. 1966 , Lubs et al. 1966 . All blood samples were taken in the theatre and all were dealt with by standard micro-or mini-techniques in regular use in the Galton Laboratory. The method employed is a modification of that published by Moorhead et al. (1960) , cultures, however, being incubated for only 48 hours and not for 72 hours, in order that the first cleavage division might be observed.
Results are incomplete, but have so far provided no support for the suggestion that diagnostic ultrasound as we now-employ it is dangerous. It must be stressed, however, that the number of studies is small, and we cannot yet say for certain that continuous fetal monitoring for several hours will prove safe, although I believe it will. More safety work is necessary in this field, but it is most important that this be carried out very carefully, both ultrasonically and cytogenetically, and carefully reported to permit critical analysis.
